shows the bit error probability variation of the coded schemes for different interleaver lengths N = 100. 1000 and 10000 in a SMC. Similarly. Figs. 3 and 4 show the error probability variations in a LMC channel and in a Gaussian channel, respectively. For comparison, the error rate variations of uncoded FSK with LDI detection when BT, = 1 have also been plotted in Figs. 2 -4. It is mentioned here that the parameters F, , , and F,, in a Gaussian channel, and F,, in an LMC do not exist. It is seen from the numerical results that the coded scheme can perform significantly better than the uncoded scheme in all channels. It is seen from Figs. 2 and 3 that the error rate floor in a fading channel can be significantly lowered by using turbo codes. Note that the above gains can be achieved at the expense of bandwidth and complexity due to the addition of the code. Finally, comparing binary signalling with octonary signalling, it is seen that binary signalling performs better in all channels, but it requires a faster transmission rate. Zntr-orluction; When an interferometric radiometer (IR) images a large field of view, each pixel in the scene contributes with its own delay, which cannot be compensated for. The overall effect is a smoothing in the radial direction at the image edges, which constitutes a fundamental limitation of IR systems. if not corrected. A technique to characterise the cross-correlation (fringe-wash) function of each baseline so as to account for it in the inversion algorithm is presented here.
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Automatic calibration of channels frequency response in interferometric radiometers
A. Camps, F. Torres 2) produces a change in the slope of the phase of the fringe-wash function by an amount & n v r . Note also that the brightness temperature T, (5.q) in eqn. 1 can be inverted by means of an inverse Fourier transform if: (i) the antenna voltage patterns are the same e,,(e,q) = c!,(E,,q), and (ii) the spatial decorrelation effects r',{z) = 1 are negligible. However, in planned Earth observation IRs (e.g. ESTAR or MIRAS), a large number of baselines must be simultaneously measured, and antenna voltage pattern and receiver frequency response mismatch are expected to be major error sources that have to be accurately accounted for in the inversion algorithms [2. 31. Antenna patterns are expected to suffer minor variations during the life of a mission and can be on-ground characterised. On the other hand, the frequency responses of receivers are expected to vary with temperature drifts and aging of electronics, and the fringe-wash function (eqn. 2) must be periodically characterised.
grated in a programmable logic device (model EPM MAX9400 LC-IS of Altera). The real and imaginary parts of the complex cross-correlation are, respectively, computed from the real crosscorrelations of i, -iz and i, -q2. The shape of F(z) is measured from the cross-correlation of the signals with delayed versions of themselves, at steps given by the clock period. The sampled points are then interpolated by means of cubic spline functions for all possible delays T = 4 u k , 5 + vk, q)/fo (eqn. 1). A low interpolation error is achieved by means of oversampling V; > 213). Following the technique described in [4] , at = 80 MHz the accuracy of the real and imaginary channels, respectively, is found to be better than 1% and 0.5% for time delays in the interval 1 i 1 < 5011s. 
(T) functions interpolated from measurements at both
A were more accurate than those interpolated from measurements at a singlef;, and were used as a reference to assess the error committed. According to numerical simulations, the accuracy improvement can be about a factor of 3 for the amplitude, and a factor of 10 for the phase. Results were then compared to the function interpolated by using only 66 or 80MHz sampled data. Measurements are shown in Fig. la for the 21.4MHz and Fig.  lb for the 10.7MHz bandwidths. Note that: (i) the smaller the bandwith, the wider the fringe-washing function, as expected from eqn. 2;
(ii) the equivalent noise bandwidth of the baseline can be derived from the position of the amplitude valleys: about 24.7 and 14.5 MHz, larger than the half-power nominal bandwidths; (iii) maximum amplitude is not at i = 0, due to different group delay frequency responses. It can be displaced by several nanoseconds; (iv) the 180" phase step near the amplitude minima is not abrupt, due to the mismatch between i, -iz and i, -q2 responses; (v) the phase is not zero, but has a linear behaviour near the origin: @(i) = 2 x. Afi. This slope is due to an ambiguity in the definition of the centre frequency of the filters. In fact, regardless of the shape of the filters, the measurement of Af can be used to define, unambiguously, the centre frequency of the baselines: fo = fo + AX and thus compute more accurately the angular resolution of the instrument. 
error
Since the fringe-wash term appears to multiply the antenna radiation voltage pattems (eqn. l), the achievement of a specified radiometric accuracy ( A n requires the same tolerances for the amplitude and phase of the fringe-wash function as those required for the antenna pattems: -OS'%, in amplitude and 0.5" in the phase [6] . Table 1 summarises the estimated errors from the former measurements, which decrease with increasing over-sampling ratios, leading to wider F(T) and closer sampling points. Note that AT = 1 K could only be met for the smallest noise bandwidth 14.SMHz. and the 80MHz clock rate V;IB = 5.5). At this point it is important to note that a reduction of a system's bandwidth by a Factor of 2 produces a 42 = 1.41 radiometric sensitivity loss. This loss is partially compensated by oversampling and depends on the correlator's type: for 1B/2L digital correlators the gain factor is d2.4611.82 = 1.16 [7] .
Conclusions: This Letter has presented a new and accurate technique that allows on-board calibration of the impact on F(T) of frequency response mismatches and drifts of receivers, due to thermal variations and/or aging. This technique allows an unambiguous definition of the centre frequency, regardless of filter shape, which improves the prediction of the angular resolution of these instruments. Also, noise bandwidth of the channels can be derived from the cross-correlation of each signal with itself, which can be used as a test of frequency response inter-similarity. The technologies and circuit topology of the correlator developed are covered by Spanish patent no. 9800896.
